tions, 5 or with the development of international regimes modeled on the eU like the andean community.
6 in all these multilevel, multijurisdictional settings, those who would construct new, overarching judicial institutions work to reform and incorporate existing judicial institutions in the new legal order. These processes of institutional change occur incrementally through mechanisms identified by historical institutionalists, namely layering and conversion.
7 new legal rules are layered atop existing ones, and at the same time those existing institutions are gradually converted to serve new purposes.
Building on this historical institutionalist perspective, this article explores how the eU's legal order has developed and expanded over space and time. over the past six decades, the architects of the eU legal order have layered new supranational institutions atop existing national legal orders while seeking to convert national judiciaries into eU courts. specifically, we analyze how this process has been affected by its interaction with the preexisting judicial orders of its member states. in so doing, we show how these institutional developments not only have a temporal dimension that can be uncovered via time-series analysis, process tracing, and comparative historical analysis, 8 but also have a spatial structure that can be visualized and analyzed through mapping. 9 By theorizing and empirically evaluating the political geography of european legal integration, our approach demonstrates how scholars can literally "see" historical institutionalism at work.
indeed, although the existing literature emphasizes that the eU judicial order is a key driver of european integration, it is less attentive to the political geography that underlies this process of institutional change. This spatiotemporal dimension matters because for the eU, as for any state or polity, the capacity to govern in practice depends on the geographical extent and temporal consistency with which it exercises authority across its territory. as michael mann puts it, the strength of a state depends on its infrastructural power: its institutional capability to exercise authority and implement policy throughout the territory it seeks to govern.
10 for a political order like the eU that seeks to rule principally through law, spatiotemporal measures of the reach of the regime's judicial authority arguably provide the best gauge of its infrastructural power. 11 in this vein, a powerful indicator of the reach of the eU's judicial authority is an institutional mechanism known as the preliminary reference procedure. 12 The procedure empowers any national court to refer a question on the interpretation of eU law to the european court of Justice (ecj) in luxembourg, 13 thereby serving as a transmission belt linking domestic courts with the ecj. although formally all national judges are treaty-bound to respect the supremacy of eU law and are encouraged to solicit the interpretive authority of the ecj, use of the preliminary reference procedure signals where these european rules are actually being translated into concrete practice on the ground. When a national judge refers a lawsuit hinging on the application of eU law to the ecj, that judge collaborates with the european court to enforce eU law over conflicting national or local law, empowering local litigants to have their case heard by the ecj in luxembourg. Therefore, preliminary reference activity indicates where litigants' eU legal rights are most likely to be judicially enforced, and where evidence of local noncompliance is most likely to percolate upward to the ecj, enabling it to "see like a state" as it exercises its authority.
14 in historical institutionalist terms, preliminary references signal where the layering of eU law atop national law has successfully converted national judges into eU judges.
But what is known about the penetration of the european judicial order via the reference procedure across the territory of eU member states over the past six decades? Pioneering work by several scholars 15 explains how a mutually empowering relationship between the ecj in luxembourg and low-level referring judges in the six founding-member states sparked the early development of the eU's supranational legal order. more recent studies examine cross-national variation in the rate of references from national courts and across policy areas, 16 and conduct careful impact studies of how the ecj judgments these references generate are applied. 17 yet little is known about how the incremental layering of eU law upon national law and the conversion of national judiciaries into courts of the eU legal order have been "structured across space and time," 18 and we lack a theory that may explain these developments. as a result, fundamental questions remain unanswered: how has the spatial reach of eU law evolved over time within and across member states? What explains these varied spatiotemporal patterns, and how can the answer contribute novel insights to the study of institutional change?
To answer these questions, we extend and reformulate existing theories of european political development into a spatiotemporal theory of legal integration. Generally, arguments rooted in neofunctionalism and related institutionalization perspectives should expect eU law litigation to spread spatially through a bottom-up "expansive, self-sustaining process" of mutual empowerment between low-level national courts, legal professionals, and the ecj.
19 conversely, perspectives derived from intergovernmentalist theories emphasizing the enduring power of national institutions may expect national governments and other apex state institutions that share an interest in preserving national autonomy-such as supreme courts-to shape the spread of eU law by promoting normative consensus for or against european legal integration from the top down. 20 We propose an argument that melds aspects of both perspectives, building on historical institutionalist studies of how national institutions channel-even if they do not strictly control-the forces associated with european integration. 21 We argue that while growing structural demand for eU law and the efforts of europeanist change agents have spread preliminary reference activity over time within eU member states, its spatiotemporal pattern continues to be shaped by national institutions-particularly domestic judiciaries.
22 how domestic judicial orders are structured determines the degree to which national apex 17 Treib 2008; martinsen 2015 . 18 hall 2016 . 19 stone sweet 2010 Jupille and caporaso 2009. 20 Garrett 1992; carrubba, Gabel, and hankla 2008; Parsons 2003 Parsons . 21 lindseth 2010 fioretos 2011. 22 We use the term "diffusion" colloquially and interchangeably with "spread," rather than in the stricter sense implying a causal mechanism in which the introduction of a practice at time t in location a increases the likelihood of the adoption of the same practice in proximate locations at time t + n. Though we analyze issue-specific spatial clustering of eU law litigation, our analysis examines how entrenched domestic institutions shape the structure of the eU legal order's reach within the territory of member states, rather than focusing on interjurisdictional spillovers. institutions like supreme courts and national governments can control the use of the reference procedure and thus the spread of eU law. When state judiciaries are decentralized, the spread of eU law will be more incrementally driven from the bottom up by autonomous lower courts, exhibiting greater subnational variation even as the number of cases referred to the ecj steadily increases over time. When state judiciaries are centralized, the penetration of eU law will be more temporally volatile and driven from the top down by supreme courts, which can leverage their authority to uniformly dissuade or promote preliminary references from lower courts throughout the state's territory.
To assess these claims, we deploy tools of geospatial analysis (using geographic information systems [gIs] technology) that while common in other fields of study 23 are altogether novel in eU studies, 24 and have been applied only rarely in the study of law and courts more generally. 25 We begin in section ii by elaborating our argument and deriving a number of empirically testable hypotheses. in sections iii and iV we introduce our data, justify our case selection, and assess the validity of these hypotheses across three of the six founding members of the eU: france (a unitary state with a centralized, hierarchical judiciary); italy (a weak unitary state with a centralized, hierarchical judiciary); and Germany (a federal state with a decentralized judiciary). finally, in section V we conclude by highlighting how this article informs the study of institutional change. indeed, because the general question we explore is how a new, overarching system of law spreads as its proponents run into a set of preexisting, well-institutionalized legal orders, our arguments and findings should also be of interest to scholars studying the role of law in american political development, 26 the rivers. it cannot be held back." 29 most scholars of the eU legal system share this view. That is, a rich body of research finds that european legal integration has been an expansive process, leading to dramatic growth over time in the range of policy fields addressed by eU law, the groups of actors with specialized knowledge of eU law, and the judicial enforcement of eU law via the preliminary reference procedure.
This research generally stresses both the effects of structural variables and the impact of institutional change agents. on the structural side, demand-centric, cross-national analyses have uncovered a positive correlation between preliminary reference activity and trade, gdp per capita, and population levels. 30 importantly, the only statistical analysis to date of the impact of structural variables on eU law litigation at the subnational level uncovered that population levels are by far the strongest predictor of preliminary references. 31 The underlying logic is that lawsuits gravitate to where people live and disputes amongst private parties or between private parties and the state are more likely to arise. in this view, the claiming of international rules in domestic legal proceedings is a process centered in urban areas and more rare in rural areas.
on the institutional and agentic side, scholars have traced how "the activities of market actors, lobbyists, legislators, litigators, and judges had become connected" in ways that "constituted a self-reinforcing system" leading to the steady expansion of the eU legal order. 32 likewise, a group of socio-legal scholars and historians has demonstrated that a distinctive cohort of actors (including large law firms, specialist "eurolawyers," academics, judges, and ngos) possessing specialist knowledge of eU law together constitute a "european legal field" that has actively promoted the spread of eU law litigation. 33 although the causal mechanisms stressed by the existing literature differ, the observable implication of these studies is that european law has incrementally begun to embed itself within domestic legal orders, largely via the spreading use of the preliminary reference procedure. in contrast, we argue that even when structural demand and institutional change agents are taken into account, the spatial and temporal pattern of eU law litigation will continue to be shaped by the structures of domestic judiciaries and the states within which they are embedded. 29 see HP Bulmer Ltd. v. J. Bollinger SA [1974] the spread of prelImInary reference actIvIty across tIme and space first, consider decentralized judiciaries, such as Germany's, comprising relatively autonomous, functionally differentiated, and specialized subunits. The autonomy of these regionally organized judiciaries, in which judges are locally recruited, appointed, promoted, salaried, and disciplined, means that lower and mid-level judicial actors have the discretion necessary to innovate-an element that has been stressed as fundamental by the scholarship on bureaucratic innovativeness. 34 The local ties of judges in such systems also increases the likelihood that some will perceive complementarities 35 between eU law and local disputes, and thereby choose to send references to the ecj. yet, while local control and flattened relations of authority facilitate policy innovation, they also inhibit the rapid and uniform spread of innovations across the judicial system. That is, the very autonomy and specialization that render an innovation possible can also compartmentalize its adoption. and the lack of streamlined, vertical channels of authority limits the ability of central actors to quickly monopolize or mandate adoption.
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The observable implication is that in decentralized judicial orders, use of the reference procedure is unlikely to be uniform or to be speedily monopolized by judges at the apex of the domestic judicial hierarchy. rather, its uptake should proceed gradually, unevenly, and from the bottom up, with reference rates becoming intense in some regions and remaining scarcer in others.
These dynamics should play out very differently in centralized and hierarchical judiciaries-such as that of france-in which judges are recruited, appointed, salaried, and disciplined by national institutions. We theorize that centralized and hierarchical judiciaries are likely to limit the autonomy of inferior judges and to temper functional differentiation and specialization. Because innovative decision-making in centralized organizations is conditioned by the approval of the top echelons of the authority structure, hierarchical judiciaries are likely to resist a culture of autonomy and local innovativeness among their lower ranks. 37 furthermore, the greater integration of the judicial subunits within the hierarchy, combined with the central role played by powerful superior courts, limits functional specialization and instead incentivizes institutional isomorphism and homogeneity of practices. 38 34 Teece 1996, 197-205 . 35 Teece 1996; strang and soule 1998, 270. 36 strang and meyer 1993; robertson and langlois 1995; Teece 1996 ; strang and soule 1998. 37 Teece 1996, 197-200, 211 . 38 Powell and Dimaggio 2012. in this type of centralized, hierarchical context, we are less likely to observe either significant bottom up-driven innovation or substantial cross-regional differences in judicial practices. if use of the reference procedure diffuses, it is likely to do so after the upper tiers of the judiciary have signaled their approval. further, a novel practice like the use of the reference procedure can be more rapidly adopted throughout a centralized judiciary, 39 because centralized institutions facilitate "much broader diffusion processes, since their effects do not vary across sites or adopters."
40 But while diffusion may proceed more rapidly, it may also be reversed or contained. if high courts signal to their inferiors that they should limit references to the ecj-as a result of political pressure against the practice or a desire to assert greater control over the dialogue with the ecj-then we would expect the geographic spread of the practice to slow or reverse. These considerations lead us to two closely related hypotheses: -h1a. The more hierarchically centralized a state's judiciary, the greater the temporal variability in spatial coverage of eU law litigation via the preliminary reference procedure.
-h1b. The more decentralized a state's judiciary, the greater the interregional variation in levels of eU law litigation via the preliminary reference procedure.
the spatIal clusterIng of prelImInary reference actIvIty a political geography perspective also sheds light on patterns of spatial clustering. a rich literature in economic geography demonstrates that agglomeration effects driven by local knowledge spillovers can help generate path-dependent local clusters specializing in particular industries. 41 similarly, because spatial proximity facilitates the localized diffusion of knowledge and judicial practices regarding specific fields of law, one should expect issue-specific hot spots of judicialized enforcement of eU law to emerge in member states. The distribution of such hot spots, however, may vary depending on domestic institutional structures.
in particular, hot spots of eU law litigation may emerge within member states in locations where a subset of eU rules is particularly relevant to the local socioeconomic context. for instance, hot spots of trade-related litigation-particularly rules governing the free movement of goods and services-may emerge near ports where maritime 39 robertson and langlois 1995, 556. 40 strang and meyer 1993, 490-94. 41 Krugman 1991; audretsch 1998; feldman 1999. trade activity is concentrated, whereas hot spots of litigation relating to mergers and acquisitions may emerge near a country's financial hubs. This would reflect the common exposure of such locations to social or economic activities regulated in part by eU rules. further, superior courts (of appeal or last instance) specializing in eU law may generate knowledge spillovers and other agglomeration effects to spatially proximate areas. for instance, a city that is home to a high court that frequently refers cases to the ecj concerning a specific issue area may attract a cluster of specialized eU legal practitioners to locate in its proximity, and these practitioners may then apply their legal expertise before other (lower) courts in the area.
although we expect that issue-specific spatial clustering would emerge in any member state, it should be more pronounced in countries with decentralized judiciaries, since their courts possess the competence and autonomy necessary to respond to local demands and to develop location-specific practices regardless of whether they are promoted by their superior counterparts. meanwhile, in states with more hierarchically centralized judiciaries, the tendency toward issue-specific spatial clusters should be tempered by the standardization of judicial practices throughout the territory. This causal reasoning leads to two closely related hypotheses:
-h2a. The use of the preliminary reference procedure will exhibit issue-specific spatial clustering.
-h2b. The more decentralized a state's judiciary, the greater the extent to which use of the preliminary reference procedure will exhibit issuespecific spatial clustering.
III. case selectIon and data case selectIon and conceptualIzIng judIcIal (de)centralIzatIon To assess how the spatial diffusion of the eU's preliminary reference procedure has evolved over time and is shaped by the organization of domestic judicial systems, we focus our analysis on france, italy, and (West) Germany. The selection of these three cases is desirable for several reasons. first, france, italy, and Germany were part of the original six eec member states. Because they were exposed to the establishment of the european legal order at the same time, we can ensure comparability, and because eU legal integration spans the five decades since the founding of the system, we can probe long-term, subnational trends. By contrast, states that joined the eU at a later date may be less comparable and susceptible to "newcomer effects." This is the reason we focus on preliminary reference activity from courts in West Germany and exclude their east German counterparts, which joined the eU legal order decades later. second, french, italian, and German courts have been the most prolific referrers of cases to the ecj, which means that by analyzing the subnational penetration of the eU legal order across these cases we are accounting for a large share of the total reference activity across the eU. Third, the structure of french, italian, and German state institutions varies in ways that enable us to assess our theoretical claims.
specifically, france is a unitary state that boasts a centralized, hierarchical judiciary; italy is a weaker unitary state with a centralized, hierarchical judiciary; and Germany is a federal state with a decentralized judiciary and flatter relations of authority. of course, the relative centralization or decentralization of state institutions is a multidimensional concept that can be measured with a variety of indicators. 42 We focus primarily on two. first, we draw upon the new regional authority index (raI), a composite measure of ten dimensions of state decentralization, 43 which captures the self-rule capacity of subnational jurisdictions, as well as their ability for shared rule or to influence national policy-making. By this measure, where a lower raI score indicates greater centralization of authority, france is more centralized (with an average raI score of 13.6) than italy (17.4), and both are much more centralized than Germany (34.7).
although the degree to which the state is centralized or decentralized is relevant to our argument-as any judiciary is embedded within a broader political context that influences its operation-we are more precisely interested in the organization of national judiciaries. for this reason we also rely on a new measure of judicial decentralization 44 that aims to be a judiciary-specific analogue to the raI: the Judicial regional authority index (jraI). The jraI is divided into multiple dimensions, of which seven are of particular interest here. specifically, Table 1 displays the organization of the french, italian, and German judiciaries based on the composite raI score and the relevant dimensions of the jraI. clearly, although the french judiciary is embedded within a more unitary state structure than is the italian judiciary (according to their raI scores), both are equally centralized. conversely, the German judiciary is not only embedded within a federal state, but is also very decentralized. as John Bell underscores, "the [German] court system is predominantly a land [regional] matter and most judges are land civil servants. rules on legal education, appointment, and promotion are specific to a particular land." 45 By contrast, recruitment, appointment, and promotion in france and italy are centralized in their respective judicial high councils; court funding and judicial salaries are determined by their ministries of justice; and subnational jurisdictions play no direct fiscal, disciplinary, or administrative role.
one benefit of focusing on the relative centralization of the judiciary is that court systems have been resistant to decentralizing reforms. for example, whereas the italian regions have been delegated greater authority over time (causing italy's raI score to grow from 10 to 27.3 between 1950 and 2010), its jraI score has remained stable during the same period (ranging between 0.04 and 0.06). But because the political dynamics within national states are driven by interactions between member-state bureaucracies-including between the judicial branch and the political branches-focusing exclusively on the jraI score would lead to an inaccurate assessment of centralization for our purposes. for example, in states with centralized political institutions, national parliaments may more effectively wield their power to influence the decisions of apex courts. since we treat a national judiciary as a bureaucratic organization embedded within a broader political order, we weigh the raI and the jraI equally. hence, our expectation is that centralizing dynamics should be greatest in the french judiciary and least in Germany, with italy falling between the two. data our empirical analysis is based on an original data set containing the city of origin (geolocation) of every reference for a preliminary ruling submitted by a french, italian, or (West) German court to the ecj from 1964 to 2013. This amounts to 769 references from france, 1,223 references from italy, and 1,722 from Germany (total n = 3,714). To employ spatial statistics for parts of our analysis, it is necessary to aggregate these data into territorial units. for precision, we choose to aggregate at the lowest common territorial unit of organization across the three countries: the nuts3 (nomenclature of territorial units for statistics) level (the french department, italian province, and German 45 Bell 2006, 110. district).
46 as a control for demographic demand for some of our analyses, we match the reference data at the nuts3 level with official population data obtained from the three countries' respective state statistical agencies. although a number of structural or socioeconomic factors have been used to predict preliminary reference activity, some scholars 47 have found that population levels are the most temporally and geographically consistent correlates of eU law litigation, which bolsters our confidence in population serving as a strong proxy for structural demand for the judicial enforcement of eU law. Because we are only able to obtain these data since 1975 in france and Germany and since 1982 in italy, the temporal frame of those analyses that use population as a control is necessarily restricted, but still spans over three decades.
Iv. results the dIffusIon of prelImInary reference actIvIty across tIme and space it is well known among scholars of eU law that the total number of references sent from national courts to the ecj has increased dramatically over the past six decades. But little is known about how the spatial distribution of these references within member states has evolved over time. To explore this, we use gIs and spatial statistics to map and analyze the spatial diffusion of eU law litigation. Before explicitly testing our causal hypotheses, we first present an introductory set of maps to illustrate the diffusion of the preliminary reference procedure. We show that this form of eU judicial enforcement is indeed spreading over time within the territory of all three member states. We also present econometric evidence suggesting that leading explanations based on structural demand and the role of institutional change agents leave some patterns of diffusion unexplained. first, figure 1 maps preliminary references originating from france, italy, and Germany from 1964 to 2013, showing the total number of references by decade based on their city of origin (with larger circles indicating more references originated from that city within a given decade). The figure demonstrates that the use of the reference procedure has grown not just in quantitative terms (consistent with existing research), but has expanded spatially as well. That is, not only is eU law references from france, italy, and W. Germany, 1964 Germany, -1973 references from france, italy, and W. Germany, 1994 Germany, -2003 references from france, italy, and W. Germany, 1974 Germany, -1983 number of references references from france, italy, and W. Germany, 2004 Germany, -2013 references from france, italy, and W. Germany, 1984 Germany, -1993 litigation via the reference procedure on the rise, but national courts participating in the system of eU legal enforcement by referring cases to the ecj are also distributed over a greater proportion of each state's territory.
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Beyond descriptive statistics, our empirical premise is that leading explanations for eU law litigation focused on structural demand and the activities of legal pioneers do not fully explain spatiotemporal patterns in preliminary reference activity. To establish the plausibility of this premise, we construct an original data set that contains the number of yearly preliminary references within each nuts3 region-roughly the lowest level of administrative organization recognized by eurostat. We then link each nuts3 region-year observation with a proxy measure for structural demand and for the mobilizing role of institutional change agents.
as an indicator of structural demand for eU law litigation, we follow previous scholars by relying on logged population. 49 There are two primary reasons for this choice. first, existing research has found that population levels are a significant predictor of preliminary reference activity, and that accounting for population washes out the effects of other covariates, such as trade activity.
50 second, the only subnational quantitative analysis of the correlates of preliminary reference activity confirmed that these findings also hold at the subnational level. 51 That is, population appears to be the best and most robust predictor of structural demand for eU law via the preliminary reference procedure.
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This is unsurprising, as claims for the judicial enforcement of eU law are more likely to arise in more populous areas, where disputes are also concentrated.
To operationalize the role of institutional change agents, we identify a measure of the presence of the european legal field, as emphasized in the causal arguments of socio-legal scholars.
53 although no single measure can capture the spatial growth of the european legal field, the spread of eurofirms-corporate law firms with recognized expertise in 48 Below (see figures 3-5 and accompanying text), we offer a more detailed analysis of the evolving spatial penetration of the eU legal order in france, (West) Germany, and italy. 49 Kelemen and Pavone 2016. 52 additionally, data on other structural variables, such as gdp per capita or export activity, are only available at the nuts3 level in recent years, whereas eurostat data on population at the nuts3 level are available for all three of the countries of interest beginning in the mid-1970s onward, which allows us to increase the number of observations and the temporal reach of our analysis. 53 Vauchez and de Witte 2013.
w o r l d p o lI t I c s eU law-provides a powerful indicator. 54 We thus rely on an original geocoded data set of the number of firms in a given nuts3 region (in a given year) ranked in Legal 500 and Chambers Europe. These firms are usually large (one hundred-plus lawyers), global (with offices in multiple countries and cities-particularly in Brussels, where most eU institutions are located), and boast prominent lawyers holding prestigious positions in nearby law schools. in short, we treat the number of branch offices of one of these eurofirms in a given nuts3 region to be a reasonable proxy for the heightened presence of repeat players mobilizing for institutional change and for the construction of the european legal field via the preliminary reference procedure.
for our econometric analysis, we use a negative binomial regression model-a standard technique for the analysis of over-dispersed count data (like preliminary references to the ecj). We regress the yearly nuts3 reference rate on a nuts3 district's logged population and the number of branch offices of ranked eurofirms operating within said district. 55 To account for unobserved inter-year variation, such as the influence of well-publicized eU treaty changes, we include year fixed effects. crucially, we also include country fixed effects to see whether unobserved, country-level factors, such as the structure of a state's judiciary, have a significant effect on reference activity even when accounting for population and the role of eurofirms. Table 2 displays the results of this analysis based on more than nineteen thousand regionyear observations.
as Table 2 demonstrates, the density of eurofirms and population levels are positively and significantly related to the frequency of use of the preliminary reference procedure (at the 99 percent confidence level). But there remain significant, unobserved country-level effects that influence preliminary reference activity (the partial regression coefficient for the indicator [or dummy] variables for italy and Germany, with france serving as the baseline, are both statistically significant at the 99 percent confidence level). in the sections below, we conduct a threecountry comparison to disentangle this unobserved variation into its spatial and temporal components and to assess its congruence with our hypotheses stressing the causal role of domestic judicial organization. 54 The data were obtained via the websites of the firms ranked by either the Legal 500 or Chambers Europe. We consider the founding date of a branch office in a given city to be a relatively accurate proxy of the heightened presence of the european legal field in that location. 55 rankings are for 2016. for each ranked firm, its website, Chambers Europe and Legal 500, and newspaper articles were scoured for the date when firm branch offices were opened. domestIc judIcIarIes and the spatIal coverage of reference actIvIty over tIme The presence of unobserved variation across German, french, and italian preliminary references, particularly when controlling for structural demand and the presence of institutional change agents, requires us to consider how the preexisting institutional landscape of member states may channel, constrain, or facilitate the spread of the eU legal order. in particular, h1a posits that the more hierarchically centralized a state's judiciary, the more variable should be the pace of spatial diffusion of eU law. if high courts in these judicial orders signal to lower courts that they support their engagement with eU law, this should encourage the rapid spread of preliminary reference activity. conversely, if these high courts seek to assert greater control over reference activity or to contain it, lower courts will likely fall into line and reduce use of the procedure. in contrast, in decentralized judiciaries we expect the spatial diffusion of the reference procedure to be a more incremental, bottom-up process that is resistant to the vicissitudes of national politics or the shifting preferences of superior courts.
To shed some descriptive light on the face validity of h1a, we generate a fifty-kilometer buffer around each referring court in france, italy, and Germany for the five decades spanning 1964 to 2013. These buffers visually display the proportion of each country's territory (by decade) that is within a daily commuting distance of a court that has demonstrated its willingness to submit references to the ecj. figures 2-4 map these buffers by decade across france, italy, and Germany. a visual inspection of the figures reveals some patterns supportive of h1a. in france we note how negligible reference activity in the 1960s (with less than 7 percent of france's territory within a fifty-kilometer buffer) is quickly replaced by a rapid spatial diffusion of reference activity between 1974 and 1993 (peaking at over 66 percent of french territory falling within a fifty-kilometer buffer). Thereafter, however, the process seems to reverse itself, with a noticeable decline in spatial coverage across the past two decades (falling to 38.8 percent of territory within a fifty-kilometer buffer from 2004 to 2013). in contrast, in italy-and especially in Germany-reference activity has been rising steadily (with spatial coverage levels [territory within a fifty-kilometer buffer] rising from 19.3 percent to 72.4 percent in italy and from 32.5 percent to 74.5 percent in Germany) and lacks any significant spikes or reversals in the process.
To provide more direct evidence of the greater variability of spatial coverage in france compared to italy and especially to Germany, we compute the mean five-year percentage change in the territory falling within a fifty-kilometer buffer for each country. 56 We use five-year intervals to capture more fine-grained, within-decade shifts in spatial diffusion. figure 5 displays the results: consistent with h1a, the average five-year percentage change in the spatial coverage of reference activity is 76.2 percent in france, 56.6 percent in italy, and only 20.4 percent in Germany. 57 The variability in these percentage changes is also greatest in france. for example, from 1969 to 1973 only 4.5 percent of french territory lay within fifty kilometers of a referring court, but from 1974 to 1978 this value rose rapidly to 23.57 percent-a percentage change of 482 percent. in contrast, in Germany the highest five-year note that another observable implication of h1a is that the greater temporal variability in spatial diffusion in a centralized system should be due to the greater sensitivity of these judiciaries to the shifting preferences of supreme courts, which may be influenced by the shifting dynamics of national, interbranch politics. one observable implication is that supreme courts should-if they decide it is in their interest-be better able to monopolize the reference procedure in centralized judiciaries, whereas in decentralized systems reference activity from lower courts should incrementally grow and remain relatively unaffected by pressures from the apex of the judiciary. although a detailed parsing of the historical record to assess these implications falls outside the scope of our paper, a preliminary overview of the evidence is supportive. That is, while supreme courts in all three countries have tried to assert greater control over the procedure in recent years (see appendix c of the supplementary material), this trend is clearest in the french case. shifts in reference activity in france. While "members of the conseil d'État [the supreme administrative court…] made it clear that they were waiting for a political directive on what to do with ec law supremacy" in the 1970s, the cour de cassation (the supreme civil court) was more willing to refer cases to the ecj. 59 following the cour de cassation's lead, in the 1970s the lower civil courts scattered throughout france began to refer cases to the ecj. The french Parliament acted swiftly, passing legislation in 1979 prohibiting french courts from setting aside national law. 60 With the conseil d'État resistant, the cour de cassation under political pressure, and the Parliament hostile to the ecj's authority, a normative consensus resisting the supremacy of eU law developed at the apex of the french state, and it is unsurprising that reference activity from supreme courts stalled in the 1980s. With their judicial superiors reticent or hostile to embracing the ecj's authority, this trend was only partially offset by a timid continuation of references by a few lower civil courts. in contrast, in italy and particularly in Germany, lower court reference rates grew steadily during this period. reference rates in france only began to pick up again in the late 1980s, when a newfound push for european integration was supported by the mitterrand government, influencing supreme court judges-particularly at the conseil d'État-to have a change of heart. arguing before the conseil d'État in the 1989 Nicolo case, the commissaire du Gouvernement, Patrick frydman, 61 successfully cajoled his colleagues to embrace the use of the reference procedure. The trickle of reference activity by french courts was denying france an adequate voice over the development of eU law, frydman argued, because "[as] far as foreign courts are concerned … all i would say is that your court is now the last which formally refuses to apply community measures which are contracted by later laws." 62 he concluded, "it cannot be repeated often enough that the era of the unconditional supremacy of internal law is now over."
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This political shift had a clear effect on french reference activity. The cour de cassation gained renewed confidence to wield the ecj's 59 alter 1996, 486. see also Plötner 1998 Plötner . 60 alter 1996 Despite the title, the commissaire du Gouvernement is a fellow judge who provides an advisory opinion in a given case before the conseil d'État (alter 1996, 483-4) . nevertheless, with the mitterrand government broadly supportive of the agenda for further european integration pioneered by Jacques Delors and the european commission (Gompert and larrabee 1998, 112) , political pressure mounted on the conseil d'État to change its approach. 62 Weiler 1994 62 Weiler , 522. 63 alter 1996 preliminary rulings against the national government, 64 and the conseil d'État quickly began to follow suit. in response to the conseil d'État's newfound openness to eU law, lower administrative courts also began to refer more cases to the ecj (more than doubling from twenty-six references from 1964-1989 to sixty-three from 1990-2013). But importantly, high courts remain firmly in the driver's seat of this process of judicial cooperation with the european court. in the past decade, french supreme courts have referred a majority of all references originating from france, disproportionately concentrating the judicial enforcement of eU law in Paris.
in keeping with h1a, in france's more centralized structure, the shifting preferences of high courts led to greater temporal variability in the domestic penetration of european law than that observed in the more decentralized systems of italy and Germany. in all three legal orders, judges in at least one supreme court tried at some point to limit domestic judicial dialogue with the ecj.
65 What differs across the three cases is the degree to which such efforts by apex courts succeeded in influencing the overall level of reference activity by lower courts and the geographic spread of reference activity across the territory of the country. Whereas these signals from the apex courts in france clearly influenced the willingness of lower courts to dialogue with the ecj, in italy and particularly Germany, a steady increase in references from lower courts in some subnational regions suggests that supreme courts had little influence over their inferiors' growing willingness to collaborate with the ecj to enforce eU law. and even as German and italian supreme courts have also increasingly sought to become the ecj's primary interlocutors, lower courts have not ceded their ground, continuing to send a steady (italy) or growing (Germany) stream of cases to the european court. 66 note that the steady increase in references in Germany cannot exclusively be attributed to more consistent support for eU integration across governments over time. first, even if such support could explain low levels of temporal variation in preliminary reference rates, it could not explain why there intertemporal variability in the spatial diffusion of the reference procedure, they should at the same time encourage greater interregional variation. The logic behind this hypothesis is that centralized organizations tend to promote institutional isomorphism and homogeneity of practice, whereas decentralized organizations permit more locationspecific and heterogeneous practices.
an observable implication of h1b is that yearly subnational reference activity in Germany should be more variable across regions than in france, with italy lying somewhere in between. We can assess this if we compare the standard deviations of the average number of yearly references per nuts3 region across the three countries. however, to achieve a valid comparison we need to take two things into account. first, our prediction may be artificially validated because the German judiciary disperses its supreme courts across its territory-in Berlin (through 2002), erfurt, leipzig, Karlsruhe, Kassel, and munich-whereas the italian and french judiciaries concentrate their supreme courts in their respective capital cities. This might artificially inflate the interregional variation in reference activity in Germany. as a result, in our analysis we only consider references submitted by courts of first instance and nonfinal appeal. second, we must be careful to take into account countrylevel differences in baseline reference activity. To this end, we compute the average yearly reference rate for each nuts3 region as a percentage of the country mean (which is set to one hundred). This allows us to compare the inter-nuts3 variation relative to the national mean across the three countries. To visualize the results, figure 6 displays the size of the standard deviation relative to the mean reference rate for italy, france, and Germany. overall, figure 6 supports h1b: relative to its baseline level of reference activity, Germany has substantially greater variation in the number of yearly references originating from lower courts in its districts than does italy for lower courts in its provinces or france for lower courts in its departments. specifically, the standard deviation around the mean is 226 percent for france, 303 percent for italy, and 440 percent for Germany. a one-sided, independent-samples f-test for equality of variances finds that the french standard deviation is significantly lower than the German standard deviation at the 99 percent confidence level (the f-test table is reported as appendix a in the supplementary remains stark subnational spatial variation in national court referrals to the ecj (as the next section demonstrates). second, since both German and italian governments have consistently supported eU integration over time, differences in temporal variation in reference rates between the two countries cannot be attributed to varying government support for eU integration. material). note that this finding is not driven by demographic pressures: Performing a parallel analysis for variation in population levels across nuts3 jurisdictions in the three countries reveals comparable levels of subnational population variability (see appendix D in the supplementary material).
domestIc judIcIarIes and Issue-specIfIc clusterIng of reference actIvIty our theory of the subnational penetration of the eU legal order sheds light not only on patterns of dispersion across the territory of member states, but also on patterns of spatial clustering in what geographers call hot spots. hot spots reflect a form of spatial autocorrelation in which locations with significantly higher values for the dependent variable (compared to the global mean) are clustered together. h2a posits that hot spots of preliminary reference activity focused on particular areas of law should emerge within member states. The underlying logic is that clusters of elevated judicial enforcement of eU law may emerge due to a common exposure to local socioeconomic conditions. That is, we might expect clusters of litigation relating to fisheries policy to emerge fIgure 6 spatIal varIatIon In reference rates In france, Italy, and germany a a The yearly nuts3 reference rate for each country was computed by averaging the mean yearly references in each of their nuts3 jurisdictions. each country's mean reference rate was then standardized by dividing each nuts3 region's rate by the country average, setting each country's average to 100. in major coastal fishing communities and an absence of such litigation in landlocked areas. further, path-dependent processes involving local knowledge spillovers and other agglomeration effects may help to sustain these hot spots over time. relatedly, our final hypothesis, h2b, adds that this form of issue-specific spatial clustering should be more pronounced in countries with decentralized judiciaries compared to those with centralized ones. The underlying logic follows directly from h1b: in states with decentralized judiciaries, the practice of eU law should be more responsive to local socioeconomic conditions, whereas states with centralized judiciaries should promote more standardized judicial practices.
To assess these two hypotheses, we focus on eU litigation in four of the most commonly litigated areas of eU law: (1) agriculture-related; (2) competition, taxation, and freedom of establishment-related; (3) free movement of goods, services, and workers-related; and (4) social security and social provisions-related references. These non-mutually exclusive issue categories are based on the coding scheme used by alec stone sweet and Thomas Brunell in their path-breaking, crossnational analysis of the reference procedure. 67 We limit our analysis to courts of first instance and initial appeal to avoid distortions associated with the location of high courts that may artificially validate our claims regarding issue-specific spatial clustering. across the three countries, this yields a total of 684 references related to agriculture; 924 references related to competition, taxation, and freedom of establishment; 745 references related to the free movement of goods, services, and workers; and 343 references related to social security and social provisions.
To identify spatial clustering, we employ a leading measure of spatial autocorrelation: the Getis-ord Gi*. 68 This statistic identifies whether statistically significant high or low polygon values for a particular variable (compared to the global mean) are clustered spatially within a given fixed distance band surrounding each polygon, thus revealing statistically significant hot spots and cool spots. for our analysis, the polygons comprise nuts3 regions, the fixed distance band is computed by running a global spatial autocorrelation analysis (using the Global moran's i statistic) to identify the spatial distance at which clustering is maximized, and the dependent variable is the total number of references per nuts3 region related to the four issue areas under analysis. since nuts3 regions differ somewhat in size both within countries and 67 stone sweet and Brunell 1998. We do not conduct parallel analyses for other eU legal domains because they generate litigation rates that are too low to assess spatial clustering with confidence.
68 Getis and ord 1992. between countries, this analysis may be affected by what geographers term the "modifiable areal unit problem" 69 -or the fact that "as the [geographic] unit of analysis varies, so too will our results." 70 We thus replicate the analysis using a standardized polygon grid as a robustness check, without any notable change in the results (see appendixes e-G of the supplementary material). This attenuates concerns that the modifiable areal-unit problem is biasing our inferences.
figures 7 through 9 display the geospatial hot-spot analysis for france, italy, and Germany. overall, the results strongly support both h2a and h2b. first, congruent with h2a, the clustering of overall preliminary reference activity (the first map on the upper left of each figure) masks issue-specific differences in the political geography of the use of the reference procedure: in none of the three countries is the generic hotspot map for all references the same as all of the issue-specific hot-spot maps. in france, agricultural and social security/provisions references are clustered in a slightly different spatial pattern compared to overall reference clustering; in italy and Germany, the clustering patterns for all four issue areas differ to varying degrees from the generic hot-spot map.
at the same time, it is clear that as h2b would predict, the issuespecific differences in hot-spot patterns in centralized france are very minimal compared to those in italy and particularly in highly decentralized Germany. even when omitting all supreme court references, reference activity across all issue areas is overwhelmingly concentrated in Paris, which emerges as a statistically significant hot-spot of agricultural (n = 25), free movement (n = 69), social (n = 14), and competition (n = 24) references with 99 percent confidence. This is particularly striking vis-à-vis free movement references. one would expect marseille, the largest port in france, to emerge as a hot-spot for free movement references. instead, courts in marseille only referred a single case to the ecj on the matter. indeed, the judicial enforcement of eU law remains predominantly clustered in the capital, such that Parisian judges disproportionately influence the judicial dialogue with the ecj compared to those in other french courts. These conclusions are bolstered when we compare the french results to those in italy and Germany.
in italy, the capital city of rome is, not unlike its french counterpart, very active across all issue domains. But two differences vis-à-vis the french case readily emerge. first, the degree to which greater rome is a hot-spot of reference activity varies somewhat across issue areasranging from 99 percent confidence for agriculture and social references to only 90 percent confidence for free movement references. second, with the exception of agriculture references, rome fails to emerge as the only hot-spot of reference activity: for free movement and competition references, the industrial triangle of Turin, milan, and Genoa is an equal if not more significant hot-spot than is rome. This is unsurprising considering that milan and Turin are the industrial hubs of italy and that Genoa has long been the country's main port and one of the most active port cities in mediterranean europe. for competitionrelated references, milan, which is the financial center of italy, also lies at the center of a significant hot-spot (n = 62). and for social security and provisions references, activity from the Trentino-alto adige near the city of Bolzano emerges as a significant hot spot, while the hot-spot including rome is shifted slightly southeastward due to higher social reference activity from the poorer city of naples (n = 9). finally, issue-specific clustering in reference activity is most evident in Germany, where none of the issue-specific hot-spot maps align exactly with the generic hot-spot map. here, very distinct political geographies are present, depending on which set of eU rules are being litigated and judicially enforced. most hot spots appear for some issue areas and disappear when the litigation of other eU rules are considered. for competition-related references, it is north rhine-Westphalia that is the most extensive and intense hot-spot of reference activity. here, too, we see a responsiveness of reference activity to local socioeconomic context. north rhine-Westphalia has long been the industrial core of the German economy, and it is currently home to twenty-four of the fifty largest German companies. 71 Tellingly, frankfurt-the financial hub of Germany-is also home to a hot-spot of competition-based reference activity (n = 34), as is munich (n = 31), which may signal that its federal patent court is generating positive agglomeration effects in munich's lower courts. and for free movement references, it is unsurprising that hamburg-the primary port of Germany-is a significant hot-spot of reference activity (n = 55). notably, the industrial core of north rhineWestphalia, whose economy originally centered on the production and shipping of coal and steel, is also speckled with significant hot spots of free movement references, as is munich (n = 46), which is located within 100 miles of the swiss, austrian, and czech borders.
it is not our objective to provide a fine-grained account of every 71 european commission 2016.
hot-spot revealed in figures 7-9. Doing so would require further research based on a mixed-method design that combines fine-grained socioeconomic indicators at the local level with historical and interview data to conduct comparative case studies of specific hot spots. The more modest aims we pursue are to provide some plausible interpretations for our Getis-ord Gi* results, and to underscore that the judicial enforcement of eU law through the reference procedure exhibits issue-specific political geographies conditioned by the organization of domestic judiciaries.
v. conclusIon
By developing a historical institutionalist approach aimed at explaining the political geography of legal integration, this article is able to visualize and analyze the spatiotemporal spread of european law in a way previous accounts could not. We demonstrate that while the judicial reach of the eU legal order has indeed spread spatially within member states due to the growing structural demand for eU law and the mobilization of institutional change agents, the pace and pattern of its penetration continues to be conditioned by enduring domestic institutions. hence, while eU legal development and the case law of the ecj may often escape direct control by member-state governments, 72 the reality is that the judicial enforcement of eU law across time and space continues to be shaped by the design of national institutions. more generally, these results yield new theoretical insights into the development of the infrastructural power of modern law-states like the eU, 73 highlight avenues for future research on where political development through law is at greatest risk of retrenchment, and suggest new methodological approaches to the study of institutional change.
Theoretically, the results demonstrate how polities may construct their infrastructural power by relying on incremental processes of layering and conversion, but must then contend with the path-dependent influence of preexisting institutional structures. although the design of the french, italian, and German judiciaries largely predates the founding of the european community, these varied institutional forms have nonetheless mediated and conditioned the "europeanization" 74 of domestic judicial practice across space and time. Broadly, the layering of supranational rules atop unitary, centralized states with hierarchically 72 Burley and mattli 1993; alter 1996 ; stone sweet 2000. 73 . 74 Jacoby 2002; schimmelfennig and sedelmeier 2005. streamlined judiciaries favors a more spatially homogeneous process of institutional change. however, the judicial enforcement of supranational rules will be more sensitive to the shifting preferences of top-level state institutions, such as supreme courts and national parliaments. The reverse holds for federal states with decentralized judiciaries. While decentralization facilitates the bottom-up conversion of national courts into european courts and insulates this process from top-down interference, it also tends to concentrate institutional change within subnational hot spots. By contrast, other areas may remain "law deserts" 75 where supranational rules are seldom converted into local practice. as a result, neither a centralized nor decentralized judicial structure is an unequivocally better fit 76 for the process of political development through law. nevertheless, our analysis does suggest that the political geography of legal integration-and consequently, the enforcement of new legal rights-may be more temporally vulnerable to retrenchment 77 in centralized states. This implication could be a fertile avenue for future research, particularly given recent efforts by some eurosceptic memberstate governments to limit the domestic judicial enforcement of eU law. 78 finally, methodologically this article constitutes a significant advance in combining geospatial methods with the theoretical study of legal integration and political development. We test our hypotheses concerning the spread of the eU legal order across space and time using an original geocoded data set of preliminary references and a set of tools-gIs and spatial statistics-that are novel in the study of european legal integration and, with some important exceptions, 79 remain relatively rare in the fields of socio-legal studies and historical institutionalism. We hope other scholars will build on this geospatial approach to explore other aspects of the spread of the eU legal order and to study other processes of political development through law. When combined with careful historical analysis, such a research agenda would bolster scholars' ability to understand and, quite literally, to see how institutional change is structured across space and time. 75 Pavone 2015. 76 Börzel and risse 2003. 77 Pierson 1995; hacker 2004; staszak 2014. 78 specifically, since the domestic judicial enforcement of a supranational legal order like the eU is more diffuse in decentralized states, it is likely to be more temporally secure and difficult to co-opt than in centralized states. This finding has clear-and worrying-implications for recent efforts by some populist governments in highly centralized states, such as hungary and Poland, to resist the domestic application of eU law by curbing the authority (or packing the membership) of their respective judiciaries (Pech and scheppele 2017) . 79 see ingram 2016.
